AMENDMENTS TO THE CLAIMS 



1 . (Original) A parametric audio generator comprising: 

(a) an ultrasonic signal source providing a carrier; 

(b) a source of audio signals; 

(c) means for modulating the carrier with the audio signals, the frequency of the 
carrier being sufficiently high that all of the components of the modulated carrier have frequency 
above the range in which the human auditory system responds; 

(d) an ultrasonic transducer for radiating ultrasonic signals; and 

(e) means for applying the modulated carrier to the transducer. 

2. (Original) The generator defined in claim 1 wherein: 

(a) the transducer is a capacitive transducer having a mechanical resonance 

frequency; and 

(b) including means for driving the transducer, said driving means including an 
inductor coupled with the transducer capacitance to provide an electrical resonance 
corresponding with the mechanical resonance of the transducer. 

3. (Original) A parametric audio generator comprising: 

(a) an ultrasonic signal source providing an ultrasonic carrier; 

(b) first and second ultrasonic transducers, said first transducer having a first acoustical- 
mechanical resonance and said second transducer having a second acoustical-mechanical 
resonance at a frequency higher than that of said first transducer; 

(c) a source of audio signals; 

(d) means for modulating said carrier with the audio signals, whereby the frequency 
spectrum of the modulated carrier includes both of said transducer resonances; and 

(e) means for driving said transducer with the modulated carrier. 

4. (Original) The generator defined in claim 3 including: 

(a) an ultrasonic signal source providing an ultrasonic carrier; 
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(b) first and second ultrasonic transducers, said first transducer having a first acoustical- 
mechanical resonance and said second transducer having a second acoustical-mechanical 
resonance at a fi-equency higher than that of said first transducer; 

(c) a source of audio signals; 

(d) means for modulating said carrier with the audio signals, whereby the frequency 
spectrum of the modulated carrier includes both of said transducer resonances; 

(e) means for splitting the modulated carrier into upper and lower frequency-range 
signals; 

(f) means for driving said first transducer with said lower frequency range signal; and 

(g) means for driving said second transducer with said upper frequency range signal. 

5. (Original) The generator defined in claim 3 wherein the frequency of said carrier is 
sufficiently high that the lowest frequency component in the ultrasonic energy radiated by the 
transducers is above the range in which the human hearing mechanism responds 

6. (Currently Amended) The audio generator of claim 4 wherein: 

(a) each of said transducers has an electrically capacitative capacitive element to which 
the signal for that transducer is applied; and 

(b) each of said driving means includes an inductor conducted to resonate with the 
capacitative element of the transducer driven by the driving means, thereby to provide an 
electrical resonance corresponding with the acoustical-mechanical resonance of the transducer. 

7. (Cancelled) 

8. (Cancelled) 

9. (Cancelled) 

10. (Withdrawn) A parametric audio system comprising: 
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(a) a parametric audio generator transmitting an audio-modulated ultrasonic beam into an 
enclosed atmosphere; and 

(b) aan environmental-control apparatus for controlling at least one of temperature and 
moisture content of the atmosphere in the path of said beam, thereby to increase the efficiency of 
demodulation of the audio signal. 

11. (Withdrawn) A parametric audio system comprising: 

(a) a plurality of parametric audio generators transmitting steerable audio-modulated 
ultrasonic beams: and 

(b) means for steering said beams to provide an atmospheric volume in which the beams 
intersect, the combined intensity of the beams in said volume providing a demodulated audio 
signal having a substantially greater level than the level provided by demodulation of a single 
one of said beams. 

12. (Withdrawn) A parametric audio generator comprising: 

(a) an ultrasonic carrier generator; 

(b) a modulator for modulating the output of the carrier generator with an audio signal; 

(c) a transducer for receiving the modulated output of the carrier generator and in 
response thereto, transmitting a modulated acoustical beam of sufficient intensity to provide 
atmospheric demodulation the audio signals contained therein; 

(d) a source of audio signals; 

(e) a preprocessor for conditioning the output of the source to compensate for cross- 
modulation of audio components in the acoustical beam; and 

(f) means for combining output of said audio signal source with the output of said 
preprocessor and applying the resulting combined audio signal to said modulator. 

13. (Withdrawn) A parametric audio generator comprising: 

(a) a carrier generator providing an electrical carrier comprising an ultrasonic fi-equency; 

(b) a modulator for modulating the carrier with an audio signal; 
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(c) a transducer for receiving the modulated carrier and, in response thereto, transmitting 
a modulated acoustical beam; 

(d) a source of input audio signals; 

(e) means for applying the input audio signals to said modulator; and 

(f) a signal control unit comprising: 



audio signal level. 

14. (Withdrawn) A parametric audio generator comprising: 

(a) a carrier generator providing an electrical carrier and an ultrasonic frequency 
and having an amplitude sin(cOct); 

(b) a modulator for modulating the carrier with an input audio signal 



(c) a transducer for receiving the modulated carrier and, in response thereto, 
transmitting a modulated acoustical beam; 



the input audio signals; and 

(f) control means responsive to the input audio signals and the level signal for 
modulating the electrical carrier to provide a modulated signal, p'(t), of the form 



where m is the modulation depth. 

15. (Withdrawn) The generator defining claim 14 including: 

(a) means for summing the level signal, L(t), with the input audio signals to 
provide a sum signal; 



(1) a level sensor sensing the audio signal level from said. audio source; and 

(2) means for controlling the intensity of the carrier in response to the sensed 



(d) a source of input audio signals; 

(e) an ultrasonic transducer for radiating ultrasonic signals; 

(f) a level sensor for providing a level signal, L(t), corresponding to the level of 
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(b) means for deriving the square root of the sum signal to provide a square root 

signal; and 

(c) means for multiplying the electrical carrier by the square root to provide the 
modulated carrier. 

16. (Withdrawn) The generator of claim 14 wherein the control means includes means for 
controlling the depth of modulation of the carrier in response to the sensed audio signal level. 

17. (Withdrawn) The generator of claim 14 wherein the level sensor has an essentially zero time 
constant for increases in g(t) peak and a long time constant for decreases in g(t) peak. 

18. (Withdrawn) The generator of claim 14 wherein the input signals have an input level and the 
modulated signal has an output level, and the further comprising means for adjusting the output 
level according to the input level. 

19. (Withdrawn) A display system comprising: 

(a) a light-reflecting surface; 

(b) a projector for projecting a moving optical image onto said reflecting surface; 

(c) a steerable parametric audio generator for transmitting an audio-modulated ultrasonic 
beam; and 

(d) means for steering said audio generator to transmit the ultrasonic beam onto said 
screen at the location of said optical image, whereby the audio signals demodulated from the 
ultrasonic beam emanates from the location of the optical image. 

20. (Withdrawn) The display system of claim 19 wherein the light-reflecting surface absorbs 
ultrasonic energy and reflects audio energy. 

21. (Withdrawn) The display system of claim 19 wherein the light-reflecting surface diffusely 
reflects ultrasonic energy. 



6 



22. (Withdrawn) A parametric audio generator comprising: 

(a) an ultrasonic signal source providing a carrier; 

(b) a source of audio signals; 

(c) means for modulating the carrier with the audio signals; 

(d) an ultrasonic transducer for radiating ultrasonic signals; 

(e) means for applying the modulated carrier to the transducer; and 

(f) means for compensating for distortion arising from atmospheric propagation 
and absorption of the radiated ultrasonic signals. 

23. (Withdrawn) The generator of claim 22 wherein the compensating means is an ultrasonic 
equalizer applying compensation based on at least one of (a) an assumed distance, (b) airborne 
humidity level, (c) temperature, and (d) an amplitude of the modulated carrier. 

24. (Withdrawn) The generator of claim 23 further comprising means for determining a distance 
to a listener, the compensating means being responsive to the distance-determining means and 
determining a compensation level based thereon. 

25. (Withdrawn) The generator of claim 23 further comprising means for sensing at least one of 
temperature and airborne humidity. 

26. (Withdrawn) A parametric audio generator comprising: 

(a) an ultrasonic signal source providing a carrier; 

(b) a source of audio signals; 

(c) means for modulating the carrier with the audio signals; 

(d) an ultrasonic transducer for radiating ultrasonic signals at an output level; 

(e) means for applying the modulated carrier to the transducer; and 

(f) means for controlling the output of the transducer to avoid subjecting listeners 
to unsafe output levels. 
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27. (Withdrawn) The generator of claim 26 wherein the means for preventing subjection of 
hsteners to unsafe output levels comprises: 

(a) means for determining a distance between the transducer and a listener; and 

(b) means for controlling the output level based on the sensed distance. 

28. (Original) A method of selectively transmitting audio signals to a selected location, the 
method comprising the steps of: 

(a) modulating an ultrasonic carrier with at least one audio signal, the frequency of the 
carrier being sufficiently high that all of the components of the modulated carrier have 
frequencies above the range in which the human auditory system responds; and 

(b) directing a beam containing the modulated carrier toward the location, whereby the 
audio signal appears to emanate therefrom or is confined thereto. 

29. (Original) The method of claim 28 wherein the carrier is generated by at least one capacitive 
ultrasonic transducer having a mechanical resonance frequency, and fiirther comprising the step 
of driving the at least one transducer with a driver including an inductor coupled with the 
transducer capacitance to provide an electrical resonance corresponding to the mechanical 
resonance of the transducer. 

30. (Currently Amended) The method of claim 28 wherein the location is a moving location 
associated with an apparent sourc e has a moving location , and fiirther comprising the steps of: 

(a) tracking the location of the apparent source; and 

(b) responsively directing the beam toward the moving location. 

31. (Original) The method of claim 30 fiirther comprising the step of continuously directing at 
least one visual image onto the moving location such that the audio signal appears to emanate 
from the at least one visual image. 
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32. (Original) The method of claim 28 further comprising the step of utilizing, as an apparent 
source, a surface that absorbs or diffusively reflects ultrasonic energy and reflects audio energy, 
thereby creating a relatively non-directional source of audio signals from the apparent source. 

33. (Original) The method of claim 28 further comprising the steps of: 

(a) utilizing, as an apparent source, a surface that specularly or diffusively reflects audio 
energy; and 

(b) steering the apparent source to guide the reflected audio to a desired area. 

34. (Withdravra) A method of selectively transmitting audio signals to a selected location, the 
method comprising the steps of: 

(a) modulating an ultrasonic carrier with at least one audio signal; 

(b) directing a beam comparing the modulated carrier toward the location, whereby the 
audio signal appears to emanate therefrom or is confined thereto; and 

(c) controlling at least one atmospheric condition proximate to the location to increase 
demodulation efficiency. 

35. (Withdrawn) The method of claim 34 wherein at least one of temperature and moisture level 
is controlled. 

36. (Withdrawn) The method of claim 34 wherein a fine particulate agent is introduced in 
proximity to the apparent source or a transducer generating the beam. 

37. (Original) A method of selectively transmitting audio signals to a selected location, the 
method comprising the steps of: 

(a) modulating an ultrasonic carrier with at least one audio signal; 

(b) directing a beam comparing the modulated carrier toward the location, whereby the 
audio signal appears to emanate therefrom or is confined thereto; 

(c) providing a loudspeaker; and 

(d) causing the loudspeaker to reproduce low-frequency components of the audio signal. 
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38. (Original) The method of claim 28 wherein the carrier has an audible amplitude and further 
comprising the step of adjusting the audible amplitude to maintain a modulation depth near a 
desired level. 

39. (Currently Amended) The method of claim 38-38 wherein the desired level is unity. 

40. (Original) The method of claim 28 further comprising the step of at least reducing 
transmission of the carrier in response to amplitude reduction of the audio signal. 

41. (Withdrawn) A method of transmitting audio signals, the method comprising the steps of: 

(a) modulating an ultrasonic carrier signal with audio signals; 

(b) radiating the modulated carrier as ultrasonic signals at an output level; and 

(c) compensating for distortion arising from atmospheric propagation of the 
radiated ultrasonic signals. 

42. (Withdrawn) The method of claim 41 wherein the compensation is based on at least one of 
(a) an assumed distance, (b) airborne humidity level, and (c) an amplitude of the modulated 
carrier. 

43. (Withdrawn) The method of claim 41 further comprising the step of determining a distance 
to a listener, compensation being based on the determined distance. 

44. (Withdrawn) A method of transmitting audio signals, the method comprising the steps of: 

(a) modulating an ultrasonic carrier signal with audio signals; 

(b) radiating the modulated carrier as ultrasonic signals at an output level; and 

(c) controlling ultrasonic signals to as to avoid subjecting listeners to imsafe 

output levels. 
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45. (Withdrawn) The method of claim 44 wherein the step for preventing subjection of listeners 
to unsafe output levels comprises: 

(a) determining a distance between the transducer and a listener; and 

(b) controlling the output level based on the sensed distance. 

46. (Withdrawn) A method of selectively transmitting audio signals to an acoustically isolated 
region, the method comprising the steps of: 

(a) modulating each of a plurality of ultrasonic carriers with at least one audio signal, the 
frequency of the carriers being sufficiently high that all of the components of the modulated 
carrier have fi-equencies above the range in which the human auditory system responds; and 

(b) directing the modulated carriers so as to intersect in a selected region, the carriers 
having a combined intensity within the selected region such as to provide a demodulated audio 
signal having a substantially greater level than the audio level provided by demodulation of a 
single one of the modulated carriers, whereby the audio signal emanates fi-om the selected region. 

47. (Withdrawn) The method of claim 46 further comprising the step of moving the region by 
shifting the modulated carriers to intersect at a desired location. 

48. (New) The generator defined in claim 2, wherein the capacitive transducer is a film-based 
transducer. 

49. (New) The method of claim 28, wherein the ampUtude level of the modulated ultrasonic 
carrier is adjusted in response to a change in the audio signal. 

50. (New) The method of claim 49, wherein the adjustment to the modulated ultrasonic carrier is 
temporally asymmetric with the change in the audio signal. 
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RESPONSE 



Claims 1-9, 28-33, and 37-40 were pending in this Application, with claims 10-27, 34-36, 
and 41-47 having been previously withdrawn from consideration. Upon entry of this paper, 
claims 7-9 are cancelled without prejudice, claims 6, 30, and 39 are amended (note that claim 6 
was amended to correct a typographical error), dependent claims 48-50 are newly- added, and 
claims 10-27, 34-36, and 41-47 remain withdrawn. Accordingly, claims 1-6, 28-33, 37-40, and 
48-50 are presented for examination and reconsideration (claims 1, 3, 28, and 37 are 
independent). The Applicant acknowledges, with thanks, the Examiner's willingness to 
conditionally allow the subject matter of dependent claims 38-40. No new matter is introduced 
upon entry of this paper. 

Rejections Under 35 U.S.C. §112, Second Paragraph 

The Office Action rejected claims 30 and 39 of the Application under 35 U.S.C. §112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention. Upon entry of this paper, claims 30 and 
39 are amended to provide the proper antecedent bases for these claims. Accordingly, the 
Applicant respectfully requests that these rejections be reconsidered and withdrawn. 

Rejections Under 35 U.S.C. §102(e) 

The Office Action rejected claims 1, 28, 30, and 37 under 35 U.S.C. § 102(e), as being 
anticipated by U.S. Patent No. 6,556,687 to Manabe (hereinafter "Manabe"). 

The present Application is a continuation-in-part of U.S. Patent Application No. 
09/116,271 (hereinafter "the parent apphcation") filed on July 16, 1998 (now abandoned). The 
subject matter recited in independent claims 1, 28, and 37 of this Application is supported by the 
disclosure of the parent application and thus benefits from the parent's July 16, 1998 priority 
date. Accordingly, Manabe, which was filed on February 22, 1999 and which is therefore 
predated by the parent application, is not a proper reference with respect to independent claims 1, 
28, and 37. Note that Manabe does not benefit from its priority to a related Japanese application, 
JPlO-040020, for prior art purposes (see MPEP §706.02(a), 706.02(f)(1), and 2136.03). 
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For at least the foregoing reason, the Applicant respectfully submits that independent 
claims 1, 28, and 37, as well as, the claims depending therefrom (e.g., claim 30) are not 
anticipated by Manabe and the Applicant therefore requests that the rejections under 35 U.S.C. 
§ 102(e) be reconsidered and withdrawn. 

Please note that the Applicant's silence with respect to the substantive issues presented by 
the Office Action with respect to claims 1, 28, and 37 is not an acquiescence to the statements 
made by the Examiner in this regard, but merely an acknowledgement that any further 
explanation by the Applicant is not necessary to overcome the anticipation rejections, since 
Manabe is not a valid reference for these claims. Furthermore, silence with regard to the 
Examiner's rejection of a dependent claim (i.e., claim 30) is not an acquiescence to such 
rejection, but rather a recognition by the Applicant that such previously-lodged rejection is moot 
based on the Applicant's remarks relative to the corresponding independent claim, which the 
Applicant believes is allowable. 

Rejections Under 35 U.S.C. §103(a) 

The Office Action rejected claims 3-9, 29, and 31-33 under 35 U.S.C. §103(a), as being 
unpatentably obvious in view of combinations involving several references including, in some 
instances, the Manabe reference. 

With respect to the obviousness rejections asserted against claims 3-6, 29, and 31-33, the 
subject matter recited in associated independent claims 3 and 28 of this Application is supported 
by the disclosure of the parent application and thus benefits from the parent's July 16, 1998 
priority date. Accordingly and as previously discussed above in connection with the anticipation 
rejections, Manabe, which is used in combination with other references to support these 
obviousness rejections, is predated by the parent application and is therefore not a proper 
reference with respect to independent claims 3 and 28. For at least the foregoing reason, the 
Applicant respectfully submits that independent claims 3 and 28, as well as, the claims 
depending therefrom (i.e., claims 4-6, 29, and 31-33) are patentable over the cited references and 
the Applicant therefore requests that the rejections under 35 U.S.C. § 103(a) be reconsidered and 
withdrawn for these claims 
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Please note that the AppHcant's silence with respect to the substantive issues presented by 
the Office Action with respect to independent claims 3 and 28 is not an acquiescence to the 
statements made by the Examiner in this regard, but merely an acknowledgement that any further 
explanation by the Applicant is not necessary to overcome the rejections, since Manabe is not a 
valid reference for these independent claims. Furthermore, silence with regard to the Examiner's 
rejections of dependent claims 4-6, 29, and 31-33 is not an acquiescence to such rejections, but 
rather a recognition by the Applicant that such previously-lodged rejections are moot based on 
the Applicant's remarks relative to the corresponding independent claims, which the Applicant 
believes are allowable. 

With respect to the obviousness rejections asserted against claims 7-9, the Applicant 
respectfully submits that such rejections are now moot in that claims 7-9 are cancelled without 
prejudice by this paper and thus are no longer pending in the Application. The Applicant 
therefore requests that these obviousness rejections be withdrawn. Note that cancellations of 
claims 7-9 are not an acquiescence to any of the rejections in the Office Action of December 5, 
2003 and are made solely to expedite prosecution of the Application and without any intention of 
abandoning the subject matter of the claims, such that claims with the same, lesser, or greater 
scope may be pursued in a later- filed application. 

Newly-Added Claims 

Upon entry of this paper, dependent claims 48-50 are newly-added to the application. 
Claim 48 is directed at the "fihn-based transducer" aspect of the invention, while claims 49 and 
50 are directed at the "carrier level control" aspect of the invention. Support for these new 
dependent claims can be found throughout the specification and thus their introduction does not 
result in the addition of new matter into the application. The Applicant respectfully submits that 
newly-added dependent claims 48-50 are allowable, at least because they depend from either 
independent claims 1 or 28, which the Applicant believes are allowable as previously discussed. 
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